Meeting February 24 1961
Discussion on the Cervix-Ante-partum and Post-partum Professor H C McLaren (Birmingham) I propose to open this discussion with a reappraisal of what is the limit of normal in the cervix.
As part of an assay of the value of aspiration cytology tests as compared to the method of scraping the cervix for cell-specimens my colleagues, M J D Noble, F Selby Tait, A L Easton, E M Little and I have completed 5,000 speculum examinations mainly at an early stage in pregnancy. At speculum examination in early pregnancy there is no 'textbook' appearance. The most common finding is a thick opaque mucous plug at the external os. Removal of this very often shows an 'erosion' of variable size, sometimes flat and obviously innocent fromn the clinical point of view but on occasions the appearance at the lower cervix, combined with a marked tendency to bleed on the most gentle mopping, raises clinical suspicion of carcinoma.
The time-honoured term to describe these 'raw' red areas on the cervix is an erosion. The term is a poor one since it conjures up a process of 'erosion' or ulceration, which is far removed from the histological picture. For example, a simple punch biopsy through the squamo-columnar edge of an erosion will commonly show no more than a descent of columnar epithelium, while postnatal involution leads to a marked diminution or the complete disappearance of these columnar epithelial areas. All this was described fifty years ago by Robert Meyer (1910) , who referred to the epithelium at the portio as 'tidal epithelium'. I think the time has now come to use a new descriptive term. How would my colleagues in obstetrics and pathology consider the term 'PENCE' (Physiologically ectopic normal columnar epithelium) for pregnancy erosions? These lesions, it should be noted, are mainly asymptomatic and must be distinguished from the infected gynicological 'erosion' which produces columns of mucopus; for this pathological clinical entity one uses justifiably the gynccological term 'infected erosion or cervicitis' -a cause of mucopurulent discharge, i.e. symptomatic and requiring treatment. Postnatal Erosions (PENCE) How frequently PENCE or physiological erosions remain after delivery is not known but many do persist and indeed in some form they may be a permanent condition of the cervix. They are, of course, common in the gynacological clinic (25 % in our department).
In a report on 121 patients with postnatal erosion and 141 with normal cervices we came to the following conclusions (1) Postnatal erosions are commonly asymptomatic and may resolve or involute without treatment.
(2) Postnatal erosions can be a source of mucorrhwa: but in our series treated by simple observation only 9 % finally required cauterization.
(3) Squamo-columnar biopsies from normal cervices and postnatal erosions are often so alike microscopically that they cannot be differentiated. Inflammatory reaction of some degree is common to both, i.e. subepithelial leucocytes and a degree of vasodilatation in the stroma is seen in both and must be accepted as part of normal involution. by about the sixth month. The remainder were simply observed and treated only if shown to be a source of mucorrha?a. Only 7 erosions out of the original 77 were finally cauterized for mucorrha?a, the remainder were labelled as 'harmless' and asymptomatic Section ofObstetrics and Gynaecology with 30 erosions but these were mostly very small and asymptomatic, i.e. of the initial 77 erosions or PENCE only 7 (9%) gave rise to mucous discharge for which cautery was required. The following case report gives an example of our conservative approach: Mrs A, aged 25, para 1. Asymptomatic erosion over most of the posterior lip of the portio cervicis vaginalis.
Treatment: Observation onlyat several tests spermatozoa were detected in the cervical mucus. Result: In due course conception, with a persistence of her asymptomatic erosion which was observed through her second pregnancy to the ensuing puerperium (McLaren 1957) .
The prevention of cancer by cautery: The writings of Cashman (1945) , and more recently those of Younge & Kevorkian (1959) , have kept before us the theoretical possibility of reducing the prospect of carcinoma in the individual by deep thermal burning of the lower cervix. If we accept the Younge-Cashman prophylactic theory we should apply the cautery not only to the cervix with an erosion but to the cervix with none for there is no evidence that an erosion predisposes to carcinoma.
Finally, the student of fertility will make a plea for cauterization well short of scarring or stenosis of the canal, for healthy mucus secretion at the time of ovulation is one of the links in the chain leading to conception.
My personal view is that deep thermal destruction of the lower cervix has not been shown clearly to prevent cancer in the individual or in the community and I do not use the cautery for this purpose.
In summary, the incidence of erosions in our gynecological clinic is 25% and in our antenatal clinic at least 20%. I make a plea for the simple observation of postnatal erosions for most of them disappear or become small and innocuous. It is an important aspect of teaching that erosions (or PENCE) are usually part of pregnancy and that, as in the gyniecological clinic, only a few symptomatic erosions require any form of treatment.
Carcinoma-in-situ in Pregnancy
Since 1952 in our department all gynecological outpatients have been screened by the technique of vaginal cytology, the test being carried out as part of an ordinary gynecological examination.
It is not our practice to tell patients (unless they are nurses or medical colleagues), that the test is being carried out and very few lay patients, in fact, know that the test has been done. We are now satisfied that clinically normal cervices if 'searched' by the technique of cytology will prove to have carcinoma-in-situ in about 4 per 1,000 patients, and to that we can add 1 per 1,000 with a small undetected invasive carcinoma, a total of about 5 per 1,000. Carcinoma-in-situ is curable whereas carcinoma may or may not be, but whether the clinician considers the effort of screening patients to be worth while turns on the prophylactic value of removing carcinoma-in-situ.
It has been shown clearly by Petersen (1955) that, left untreated, carcinoma-in-situ of the cervix may develop into invasive (metastasizing) carcinoma, i.e. alter its nature so that at some point in time in the future, perhaps two, five or even fifteen years ahead, the patient may die of carcinoma cervicis. Secondly, Erickson et al. (1956) and Fidler, Boyes & Lock (1957) are collecting evidence from vast field surveys which give a very strong hint that the removal of carcinoma-in-situ significantly reduces the incidence of carcinoma. We have not yet the absolute proof but the work of Petersen, Erickson and Boyes seems to point clearly to the prophylactic value of the removal of carcinoma-in-situ.
The position in our department at the moment is that we know the scope of the technique of cytology as part of a diagnostic service in the hands of a team of clinicians, an expert pathologist and trained cytologists. We have 'searched' various groups such as gynecological outpatients and diabetics (Noble & Attwood 1958) . We have now applied the technique to the pregnant woman, aware that this group is on average somewhat younger than our gynecological patients (Table 1) . Awaiting admission: strongly positive smears thought to arise in carcinoma-in-situ 6
Thus to date we have revealed in the normal pregnant cervix 'pathology' in 9 and we feel fairly sure that in this group of 5,000 the total will be 15 (about 3 per 1,000) which compares with our 4 per 1,000 in gynaecology. The single case of carcinoma is not included since it was a confirmatory positive smnear, i.e. from a cervix thought to be worthy of biopsy on clinical grounds. But there is more: of the 60 positive or sus-picious smears 44 are certainly worthy of clinical and cytological follow-up. This group may in fact prove to be of greater interest than the ascertaining of the incidence of carcinoma-in-situ as detected by cytology, for in this 'cytological' group Miss M E Attwood and her team have shown a movement of cells which may be described as a movement towards and away from 'malignancy'. This will be reported at a later date but at the moment we can see a question which must be faced: is this group of patients labelled in pregnancy by cytology likely to produce carcinoma-in-situ at some future date? Have we our first hint? There is in this question an obvious challenge to research.
Clinical handling of 'positives': As part of a longterm programme of investigation our group are in the process of assessing the value and safety of cone biopsy or conization of the cervix (1) as a means of diagnosing carcinoma-in-situ and (2) as a means of permanent cure of the lesion. To date about 70 % of our cases of carcinoma-in-situ have been 'coned' and subjected to careful follow-up withoutrecourseto hysterectomy (McLaren 1960) . The therapeutic problem in pregnancy is different, for we must if at all possible preserve the fcetus. In the process of our search for carcinoma or carcinoma-in-situ we may, however, have precipitated two abortions by ring biopsy. The first, perhaps as a result of a damaged internal os cervicis, followed thirteen weeks after the conization which proved carcinoma-in-situ to be present. The second abortion followed a second ring biopsy in a patient aged 28 who in her second pregnancy developed a bleeding warty mass on her cervix which we could not differentiate from carcinoma without biopsy. Although the smears were reported by the cytologist as negative yet we felt that nothing short of a flat cone biopsy was justified if the safety of the mother was to be given proper consideration. Whether as a result of this second modified cone biopsy or not she aborted within ten days. The tissues showed nothing pathological at histological examination so that in retrospect we regretted the ring biopsy. Our policy varies somewhat among members of the clinical team but may be summarized as follows: Following a positive smear, if there is no clinical evidence of carcinoma, i.e. if the pregnant cervix remains clinically normal, we allow delivery at term and readmit the patient for formal cone biopsy soon after delivery. Our experience in the Midlands, however, with pregnant patients is that readmission is not always easy to arrange; the young mother with her newborn child is very likely to refuse or repeatedly postpone her admission. We have in this a real problem in the handling of the patient with cytological evidence pointing to carcinoma-in-situ. So far, however, we have had no disasters such as the belated discovery of carcinoma but we wish to emphasize that this 'pregnancy' group may be very difficult to handle and in this they contrast with our gynmcological patients to whom we apply the following: a positive smearperhaps a repeat smear -> if again positive -> cone biopsy histology -> carcinoma-in-situ ). prolonged and careful follow-up -) if again a positive smear -> simple hysterectomy. Such a routine, of course, cannot be applied in pregnancy where the obstetrician must not endanger the life of the feetus for the removal of tissue which is only potentially lethal and then only in a few months or years. In a personal communication R R Greene of Chicago and D A Boyes of Vancouver state that with their pregnant patients they have pressed the taking of cone biopsies for positive smears but a considerable number of abortions have resulted. It has to be remembered, however, that carcinoma-in-situ is a potential source of invasive carcinoma and moreover certain biopsies showed evidence not only of carcinoma-in-situ but also micro-carcinoma or even frank carcinoma. How far to press for histology following a positive smear in pregnancy is obviously a difficult problem; no one at our present state of knowledge can lay down rules to cover every patient. At the moment we can report that we are pressing on carefully with a conservative policy linked with meticulous clinical and cytological follow-up studies. In summary, 5,000 consecutive patients screened by cytology gave an incidence of carcinoma-insitu of about 2 per 1,000; when histology for all patients is available the figure is likely to be 3 per 1,000. The incidence of 'suspicious' smears is 12 per 1,000 and this group is the subject of a followup study.
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Miss M E Attwood (Birmingham) We have already reported on the use of exfoliative cytology in the gynmcological clinic as a method of searching for carcinoma-in-situ (McLaren et al. 1956 . Inmanycentresabroadithas become'a routine laboratory procedure known to find 3 or 4 cases of carcinoma-in-situ in every 1,000 patients as well as the occasional case of invasive carcinoma.
Findings
Five thousand consecutive antenatal patients have been screened; all have had cervical scrapes (Ayre 1947) In our series of patients 60 have had smears labelled as positive or suspicious, i.e. cells were present with obvious dyskaryosis or with changes which we label as malignant although we are quite aware that this does not mean carcinoma in the patient. An attempt has been made to follow up all patients. We have divided our cytological groups into two: (a) Those placed under close clinical and cytological investigation, and (b) those considered to require histological investigation (Fig 1) .
Six patients have had more than one pregnancy during our three-year observation period. Thrl:e of these produced suspicious smears during pregnancy which became negative when the patient was delivered and remained negative during the next pregnancy. On the other hand, 3 patients who had had suspicious smears, which became negative postnatally, again produced atypical cells during the next pregnancy. All 6 patients are under close clinical observation.
Two patients had postnatal smears which became negative and remained unaltered for two years. Without further pregnancies they have become positive: carcinoma-in-situ was found in both (Fig. 2) . have studied mainly the muscle, collagen, and cement substance. The epithelium has received scant attention. Moricard & Cartier (1956) in Paris examined the cervix in 1,000 pregnant women by colposcopy, cytology, Schiller test, and biopsy. Their findings on colposcopy showed the cervix to be normal in only 140 patients (see Table 1 ). The high incidence, nearly 1 %, of intra-epithelial carcinoma is striking. At the Boston Free Hospital for Women, Friedell et al. (1960) found in 235 cases of carcinoma-in-situ of the cervix that 2-6% of the patients were either pregnant or had just terminated a pregnancy when the diagnosis was made. From the Boston Lying-in Hospital, Johnson et al. (1959) examined the cervix in pregnancy and during the postpartum period for the frequency of clinical erosions and of Schiller-positive areas. They found that 600% (254 cases) had clinically abnormal cervices. The first delivery had a small but significant tendency to produce erosion of the cervix whereas subsequent deliveries did not. Erosions were more common in younger women.
In multigravidch erosions both pre-and postpartum were significantly lower in the patients who had been cauterized prior to the current pregnancy.
It might appear, therefore, that there is a correlation between pregnancy and carcinoma-insitu. However, present opinion is that pregnancy does not influence the rate of growth of this disease but that marriage at an early date, before the age of 20, is a factor in its development.
Exfoliative Cytology
Ideas are often generated in this country but regrettably are not always implemented so that others get the credit. Let us not forget that it was Dudgeon, Bamforth and Wrigley of St Thomas's Hospital who were the first to detect cancer by exfoliative cytology. There is still resistance and apathy in this country to the employment of this method for screening the female population for genital cancer. A report on 608,000 cytological examinationsthe largest series in the worldhas been published by the National Cancer Institute in U.S.A. (Kaiser et al. 1960) . From this it has been concluded that in every 100,000 women there exist about 245 who have intra-epithelial cancer of the cervix and 150 who have invasive cancer.
Thus the prevalence rate (in-situ and invasive) is 3 95 per 1,000.
It is ironical that a health, or rather a disease, service, that spends hundreds of millions of pounds a year cannot afford to make more readily available on a national scale a cytological service which would, by early diagnosis of cervical cancer, reduce very considerably the cost of this disease in mortality, misery and money. As Beecham & Andros (1960) have stated, 'there seems to be enough carcinoma of the cervix in younger women, especially those bearing children, to warrant the routine use of vaginal smears in pregnancy. In addition to those patients found to have cervical malignancies there are those with basal cell hyperplasia who should be watched carefully for a possible progression of this lesion to malignancy'.
The Schiller Test
This simple and inexpensive test will exclude anaplasia and carcinoma-in-situ as frequently as the special tests such as biopsy and cytology. If the squamous epithelium is stained dark brown (Schiller-negative) by iodine, it can safely be concluded that the histology is normal. Nyberg et al. (1960) found in 313 cases with Schiller-positive (iodine-negative) spots that there was atypical histology (moderate and pronounced atypia, carcinoma-in-situ, invasive carcinoma) in 19 %.
This test should be made an obligatory part of a postnatal examination ifcytology is not available.
The Future It will be by biochemical and biophysical means that we shall have to tackle the problem of cancer of the cervix. Enzyme studies of the vaginal fluid by Lawson (1959) , involving the estimation of glucuronidase and mannosidase, indicate the wind of change in our research. There will be other enzymes that need to be studied. The deoxyribose nucleic acids (RNA and DNA) in the cytoplasm, nucleolus and nucleus are key substances and their variations need to be detected early. Already it is claimed that this is possible by fluoroscopy and the acridine orange dye and that this method is as accurate as cytology and cheaper and quicker. This line of investigation is worthy of more study.
The Challenge
In 1959 in England and Wales 0 99% (1 in 100) of deaths among womnen from all causes were due to cancer of the cervix and 5-6% (1 in 18) of all cancer deaths were due to this disease. These are depressing figures. The delight that flows from a Wertheim hysterectomy operation is satisfying to the surgeon but not to the patient, and the optimism of the radiotherapist is not the answer for the permanent cure of cervical cancer. As gynecologists we have a very special challenge, namely, to discover the cause of cancer since the cervix unlike other parts of the body is readily accessible for biological study. Cancer of the cervix is a preventable disease. Life and the cervix are in our hands. Hamperl has shown important variations in the incidence of cervical 'erosion' or 'eversion' with age. The latter term is preferred and used subsequently to refer to the presence of columnar epithelium on the portio vaginalis. Kaufmann's observations suggest that columnar epithelium appears temporarily on the portio surface during active reproductive life.
REFERENCES
It is suggested that the cervical erosion or eversion of young women is related to an increased volume of the cervix related to endocrine change, a view originally proposed by Boume (1940) and Bond(1940) atameetingofthis Section. Epperson et al. (1951) showed by biopsy an incidence of erosion or cervicitis in over 50% of pregnant cervices antepartum and persisting after delivery. An erosion incidence of 264 of 277 pregnant cases by biopsy is reported by Hamperl et al. (1954) .
Speculum examination, Schiller tests and biopsies in pregnancy and postpartum are reported by Johnson et al. (1959) in 250 cases. Some 60% of patients had erosions or Schiller-positive cervices ante-or post-partum. A negative relation of erosion incidence to age was the most significant finding.
Following the publication of the extensive work of Kaufmann on the removed uterus, described above, we at University College Hospital began an intensive study of the cervix in pregnancy and afterwards.
Methods ofStudy
Available methods of cervical study include speculum examination, colposcopy, colpomicroscopy, cytology, biopsy and possibly the estimation of the enzymes in the vaginal fluid as described by Lawson (1959) . To these may be added the use of vital staining techniques, the best known being Schiller's iodine.
In our series the simplest methods have been used initially, comprising speculum examination with a 'Coldlight' speculum, precautions being taken to avoid distension opening the cervical canal; the Schiller's iodine test as described by Younge (1957) ; when the latter has been positive, a punch biopsy has been taken, using Cushing's pituitary punch forceps (Fig 1) followed by cautery haemostasis.
Fig 1
The same patients were examined at 16 and 36 weeks of pregnancy and again at the postnatal clinic six to eight weeks after delivery. Results are recorded diagrammatically, one circle being used for the appearance of the cetrimide-cleaned and dried cervix, and another for the appearance after the application of Gram's iodine solution (iodine 2 g, potassium iodide 4 g and water to 600 ml).
The eversions have been classified as follows:
Minimal, a small visible rim of columnar epithelium. Small, patches on either or both lips or a disc around the os less than half the area of the portio. Moderate, covering about half the area of the portio. Large, covering two-thirds or more of the area of the portio.
Results
Our early results are shown in Table 1 . Of the 200 patients seen at 16 weeks, 68 % had some cervical eversion. This incidence is in accordance with the results of the other workers. The mean age of our patients was 27-5 years and an interesting breakdown by age is shown in Table 2 where the patients are divided at 28 years. In the younger patients there was a higher incidence of eversion of each type and the total figures of 75%Y and 61 Y. are significant by the x2 test at a level of p=0-05.
There is good agreement with the figures of Kaufmann and Johnson. A similar distribution by parity was made and here the findings in Table 3 show a higher incidence in parous women both overall and in each size group excepting the minimal eversion.. Table 4 shows an analysis by age and parity. The significant difference between and incidence of eversion of 80 % in parous patients under 28 years and 50 % in the nulliparx over 28 years, is clearly shown. Thirty-six weeks: There was an increase in the number, size and thickness of erosions, and the results in the 72 patients so far followed are shown in Table 1 . We preferred to follow the same patients throughout, rather than take sample groups of patients in the manner of Johnson. Postnatal examination: Here the numbers are smaller but the general incidence was similar to that in a larger group seen postnatally only. Table  1 gives the incidence of eversion in the 52 patients, which has fallen to 57 % overall. A more striking postpartum improvement is brought out by the better, worse, or no change assessment, but here we can compare the postnatal examination with both the 16-and 36-week appearances. The most marked improvement is from the 36th week to the postnatal examination. Both results are shown in Table 5 , columns (b) and (c). These results suggest that parturition is not in any way responsible for the postpartum eversion. The part played by pregnancy cannot be assessed until there is a comparable study in normal non-pregnant women of a similar age group distribution.
Schiller tests: Six patients at 16 weeks (3%) had positive Schiller tests, and 6 others cervical polypi. In each case biopsy showed essentially normal findings. Two biopsies at the postpartum examination were also negative.
Discussion
In this preliminary study the high incidence of erosion in pregnancy is well shown, together with the interesting age relationship. Further work, particularly on unselected non-pregnant patients, would be of value in assessing how far the erosion of young women is related to pregnancy.
The natural history of the cervical erosion at present unfolded is such that the six-week postpartum cauterization championed over the years by Professor F J Browne (Browne & Browne 1960) is not justified and the waiting policy of Professor (1960) has shown the incidence of carcinomain-situ to be 5-4 times higher in eroded than in normal cervices. This may be related to the easier detection of carcinoma-in-situ in eroded cervices by cytology rather than when the dangerous zone is endocervical. One therefore feels that, at present, treatment of erosions should be limited to patients who have symptoms (Ross 1950) .
Records over many years will be needed to solve the problem of greater cancer liability in eroded cervices, and we are now establishing a register of well-recorded cervices.
Schiller tests and biopsy of the cervix in the clinics appear to be entirely satisfactory except at 36 weeks when they are technically more difficult and unnecessary.
The question of the early diagnosis of carcinoma-in-situ naturally arises. In this series the mean age was over 27 -approaching the mean age of incidence of carcinoma-in-situ reported by Johnson (1960) as 32 6 years at Boston.
As obstetrician-gyniecologists we have both a great responsibility and a unique opportunity of screening our patients. Ultimately cytology will probably be the answer but until facilities are universally available one feels that more use should be made of Schiller tests and biopsy at 16 weeks and in the postnatal clinic.
Mr D J MacRae (London) said that an important aspect of exfoliative vaginal cytology was its ability to monitor the progesterone/cestrogen ratio by examination of cell morphology and estimation of the cornification index (C.I.). The pattern of the progestational smear had been described and the low level of the C.I. given for normal pregnancy (Spira & MacRae 1960) . The use of vaginal cytology had been extended to the various pregnancy complications. It was common for patients, referred for a hormone implant because of previous abortion, to have a normal smear in the present pregnancy; they were thus not in need of hormone treatment. Where a hormone implant was necessary, further smears would show if progesterone dominance was satisfactory; oral or intramuscular hormone therapy over a short period might be better than an implant, especially if the C.I. was high. Smears were examined until the 18th to 20th week of pregnancy to ensure that the placenta was taking over pro-gesterone production. As regards late abortion, a more common complication than generally appreciated, the pregnancy might still be saved where the smear showed progesterone lack. Inadequate progesterone production was more common in infertility, habitual death of the foetus, habitual premature labour, essential hypertension, and recurrent toxemia; these cases should be watched weekly by vaginal smear. A persistently high C.I. was a bad prognostic sign and early hormone therapy could complement the lack and might save the pregnancy. Toxemia of pregnancy with its variable placental pathology had tended to give inconsistent smears, but with the condition under control, as long as the C.I. was satisfactory and the smear, with its cell morphology and clumping typically progestational, the foetus did not seem to be at risk. The C.I. in intrauterine foetal death not associated with toxzemia of pregnancy was normalpresumably on account of the failure of cestriol synthesis. In cases of Rh incompatibility with a severely affected foetus the C.I. was normal. In Behiet's syndrome there was a moderate rise in the C.I. throughout the pregnancy suggestive of a basic progesterone lack in this condition. Periodic high doses of this drug since pregnancy, in one case, seemed to have controlled the condition.
[Graphs were shown of the C.I. in various pregnancy complications.] It could be stated that vaginal cytology had an essential place in the routine tests of an antenatal clinic. It had diagnostic and prognostic values and was an immediate and reliable guide to hormone activity and the need for treatment. It was easy to perform and without risk to the patient. REFERENCE Spira H & MacRae D J (1960) J. Obstet. Gynxec. Brit.Emp. 67, 597 Dr D F Hawkins (London) said that the discussion had so far been largely concerned with the exterior of the cervix. The major part of the vaginal portion of the human cervix consisted of a dense collagenous matrix in which lay isolated strands of smooth muscle. This intrinsic muscle of the cervix looked immature on staining and appeared to be practically incapable of movement by reason of the collagen in which it was enmeshed (Hughesdon 1952 , Danforth 1954 . The intrinsic muscles underwent hypertrophy and hyperplasia in pregnancy.
Dr Hawkins said that, though these fibres might not be capable of shortening much, they still might be able to exert tension. When a fresh specimen of cervix became available from a woman 10 weeks pregnant the reactions of isolated circular and longitudinal strips cut from sites representative of the intrinsic muscle were studied isometrically, i.e. the force which they could develop was measured under conditions where no appreciable amount of shortening was required. When the preparations were maintained in Krebs-Henseleit solution at 37°C, at a resting tension of between 5 and 8 g/sq.cm cross-section, rhythmic contractions at frequencies between 1 and 4 per minute with amplitudes between 5 and 10 g/sq.cm were seen. These resembled the isometric contractions described as occurring spontaneously in the pregnant uterus in vivo by Alvarez & Caldeyro (1950) . The maximum force developed spontaneously by these preparations was 18 g/sq.cm.
Responses of circular and longitudinal strips to drugs added to the medium in which they were suspended did not differ qualitatively. Adrenaline or noradrenaline (01-1 0 pg/ml), ergometrine (2-10 pg/ml), oxytocin (1-3 milliunits/ml) or histamine (1-10 pg/ml) elevated the tonus level. Papaverine (10 pg/ml) inhibited contractions previously stimulated by oxytocin or histamine. Dr P C Sen Gupta (Gloucester) also took part in the discussion.
